Many researchers have attempted to identify the factors that lead teachers to use technology in the classroom. However, few studies have examined whether and how teachers' technology use change their pedagogical beliefs. Therefore, this study investigates how teacher-related factors influence teachers' use of technology, and how changes subsequently occur in their pedagogical beliefs when they incorporate technology into their teaching practice. The study participants were 659 in-service teachers from elementary schools in South Korea. We employed structural equation modeling to determine the relationship between the intrinsic and extrinsic factors influencing teachers' use of technology, as well as changes in their pedagogical beliefs. The results showed that an intrinsic factor, namely teachers' attitude toward technology, mostly drives their use of technology in practice, and triggers changes in their beliefs. In addition, extrinsic factors such as the pressure to use technology and administrative support can affect teachers' use of technology and changes in their beliefs. Finally, this study provides implications for teachers, school administrators, and policymakers that contribute to the discussion on technology integration in the classroom.
Introduction
Since information and communications technology (ICT) entered classrooms in the 1980s, it has triggered changes in teaching and learning activities. Teachers' use of technology in the classroom has increased dramatically in the last two decades. However, technology use in the classroom is not widespread or consistent (O'Dwyer, Russell, & Bebell, 2005; Park & Ertmer, 2007; Levin & Wadmany, 2008) . Thus, previous research has focused on examining the factors influencing teachers' technology use, and many of them have shown that teachers' constructivist pedagogical beliefs positively influence their instructional practice and computer use in the classroom (Ertmer, 2005; Levin & Wadmany, 2006; Ertmer & Ottenbreit-Leftwich, 2010; Liu, 2011) . In contrast, other studies have presented an inconsistency between teachers' beliefs and their technology use. According to them, teachers simply use new technology to continue what they have always done, although they often claim to have changed their teaching practice. For example, teachers who describe themselves as having constructivist philosophies implement technology in ways that might best be described as a mixed or traditional approach (Ertmer, 2005; Petko, 2012) . Liu (2011) also indicated an inconsistency between teachers' beliefs and teaching activities, showing that approximately 72% of teachers who held learner-centered beliefs in the study implemented lecture-based teaching. As Ertmer (2005) indicated, this inconsistency is due to most teachers having a limited understanding of and experience with how technology can and should be integrated into various instructional practices. Therefore, the teachers who responded that they had learner-centered beliefs may have lacked an understanding of technology-integrated lessons, resulting in a failure to implement constructivist-teaching activities in their classrooms. However, once teachers experience technological innovation achieving its goal, their pedagogical beliefs can shift from a more teacher-centered to a more student-centered instruction, and most educators without successful experience underwent a superficial change with the integration of new technology (Miller, 2008) . This implies that technology can act as a lever to an extent for the reorientation of teachers' beliefs and practices, despite technology itself not being a driving force in teachers' thinking and practice (Hennessy, Ruthven, & Brindley, 2005) .
Despite there exists theoretical discussions addressing the effect of technology use on the change of teacher's pedagogical beliefs, few empirical studies have examined whether the use of technology triggers a change in teacher's beliefs. This study, therefore, investigates whether the use of technology makes teachers adjust their beliefs in teaching along with other factors having been proven influential in teachers' use of technology.
Theoretical Background
This study considers five factors influencing teachers' use of technology and change in teacher's pedagogical beliefs. Attitude toward technology has been considered as a typical factor in numerous studies. Especially, in Korean educational context, pressure to use technology and ICT policy are big issues in technology integration by teachers. Also, supports from school and school administrators have been reported as important when teachers decide to use technology and change their beliefs. Therefore, we selected these variables and incorporated into our research model.
Factors Associated with the Use of Technology

Attitude toward Technology
A person's attitude toward computers and technology has been considered a typical intrinsic factor as well as one of the most researched factors. Previous studies have also found it to be a major predictor of the use of technology in instructional settings. Attitudes toward technology in education influence the use of technology, and can lead to changes in teachers' activities in the classroom. Sang et al. (2011) supported the notion that if teachers have favorable attitudes toward technology, they are likely to integrate it into their teaching.
Certain researchers (Becker, 1999; Zhao & Frank, 2003) have found that teachers who place a more positive value on computers tend to use computers more frequently in their instruction; that is, beliefs on the value of computers greatly enhance teachers' perceptions of the effectiveness of computers for teaching and learning. Therefore, the perceived relevancy of technology in the classroom can have a considerable effect on its subsequent use in the classroom (Park & Ertmer, 2007) . In addition, several studies (van Braak, 2001; Paraskeva, Bouta, & Papagianni, 2008; Teo, 2011) have indicated that the likelihood of teachers using technology and the success of technology use are substantially related to teachers' attitudes toward technology.
Pressure to Use Technology
Studies have indicated that one of the strongest factors influencing teachers' use of technology is the perceived pressure to use it (O'Dwyer, Russell, & Bebell, 2004) . As technologies develop, teachers face increasing pressure to integrate innovations into their pedagogical practice. The reviewed literature suggests that when teachers feel pressured to use technology, they are more likely to use it to deliver instruction, to have their students use it during class time, to create materials using technology, and, to a lesser extent, to use technology for class preparation (O'Dwyer et al., 2004 , Russell et al., 2003 . In addition, teachers who perceive pressure from their colleagues are more likely to use computers (Zhao & Frank, 2003) .
Administrative Support
Other studies have focused on administrative support in teachers' use of technology, because such support is critical for encouraging the adoption of instructional technology (Sandholtz, Ringstaff, & Dwyer, 1997; Zhao et al., 2002; Inan & Lowther, 2010) . These studies have suggested that administrative support is important in influencing teachers' decision to integrate technology into their teaching practice (Sandholtz et al., 1997; Hsu & Kuan, 2013 ). For example, the level of institutional support plays a substantial role in determining the level of technology implementation in the classroom (Ertmer & Ottenbreit-Leftwich, 2010) , and technology use depends substantially on the vision of the school's administration (Zhao et al., 2002) .
School Support
School support includes technology facilities, technicians, maintenance, infrastructure, and administrative and financial support. The fundamental support provided by schools involves the technological facilities provided to teachers: computers, software, technical infrastructure (e.g., an Internet connection), and peripherals, including projectors, printers, and digital and video cameras. Many studies have indicated that poor school support can be an obstacle toward instituting more extensive technology-integrated practice (Becker, 1999; Ertmer, 2005) , and that school technology support has a significant effect on teachers' effective integration of technology into the classroom (Inan & Lowther, 2010) . Becker (1999) identified school support for technology integration as a positive factor that encourages teachers to use technology. Sandholtz et al. (1997) reported that school support is important in encouraging teachers to change to more technology-integrated teaching practices. They have www.ccsenet.org/ies International Education Studies Vol. 7, No. 8; 2014 suggested that quality technology support, such as personalized technical support for classroom teachers, enhances teachers' use of technology in the classroom (Sandholtz et al., 1997) .
ICT Policy
Government ICT policy is considered an external input that influences teachers' integration of technology into the classroom. Whereas a government's ICT policy may directly affect instructional activities, its influence may also be indirectly found in a school's curriculum and support, as well as technological infrastructure. Thus, ICT policy includes the perceived effectiveness of technology to enhance teaching and learning, administrative and school support, and technological infrastructure (Wong & Li, 2008) . Sang et al. (2011) indicated that the successful integration of technology in schools requires an appropriate school technology plan, and that when the school emphasizes and supports technology integration into teaching, teachers are more willing to adopt technology.
According to Fullan (2001) , ICT policy is the most predominant and significant external factor affecting sustainability because government policies and plans typically provide special funding for hardware, software, and network infrastructure in schools, as well as teachers' professional development. Moreover, ICT policy provides an added rationale to support and give priority to local ICT innovation (Owston, 2007) . The South Korean Ministry of Education and local education authorities, for example, have encouraged teachers to use technology, asserting that it enhances instructional objectives. Baek et al. (2008) indicated that teachers decide to use technology primarily to meet the requirements of external policies and needs, rather than because of their belief in its effectiveness in their classrooms.
Research Questions
The purpose of this study was to examine how teachers' technology use affects their pedagogical beliefs. 
Method
Participants
Participants were all in-service teachers from 31 elementary schools in South Korea. A total of 661 in-service teachers participated in this study. There were 537 (81.2%) females and the overall mean teaching experience was 13.3 years. All participants were asked to complete a survey. The participants were instructed to give their genuine responses and warranted that their responses would be kept confidential at all time. After excluding two incomplete surveys, we used 659 surveys for the final analysis.
Instrument
To measure the predictor that influenced teachers' technology use for instructional activities, we reused several existing surveys after making revisions to accommodate the educational context of South Korea; item wordings were changed for application to the local context. All survey items used a 5-point Likert scale ranging from 1 (strongly disagree) to 5 (strongly agree), and were translated into South Korean for implementation using back-translation, to develop a Korean version. Finally, four instructional technologists and Korean-English bilingual researchers assessed all of the items for language translation and grade-level appropriateness. In addition, two in-service elementary school teachers reviewed the items to confirm their applicability to South Korean teachers.
Data were collected on teachers' perception of factors influencing technology use, "attitude toward computers in education" (van Braak, 2001 ) and "pressure to use technology" (O'Dwyer et al., 2005) , to measure teacher's perceived pressure from external forces. The Perceived Administrative Support of Technology Scales (Petherbridge, 2007) were adapted to assess administrative support, and the items for assessing school support were reconstructed based on Quality Technology Support (Jun, 2004) . ICT policy was measured by combining the revised existing surveys "the District success in implementing the technology program" (O'Dwyer et al., 2005) and the Government ICT policy scale (Wong & Li, 2008) to measure teachers' perception regarding the degree of successful ICT policy implementation.
The change in teacher beliefs, including four items selected using the Constructivist Teaching Beliefs Scale, was www.ccsenet.org/ies
International Education Studies Vol. 7, No. 8; 2014 adapted from Woolley, Benjamin, and Woolley (2004) , which examines whether teachers' beliefs on instructional activities have changed from traditionalist to constructivist-in other words, from teacher-to student-centered-after they began using technology in their instructional activities.
The survey was designed to be anonymous, enabling the collection of more honest responses from the study participants.
Data Analyses
The purpose of this study was to investigate the relationships between teachers' attitude toward technology, pressure to use technology, administrative support, school support, and ICT policy and their use of technology in classroom, as well as changes in teachers' pedagogical beliefs. We employed structural equation modeling (SEM), which tests how well the proposed model fits the data, and includes a measurement model and a structural model. The measurement model relates latent variables (factors) to their indicators (items), and the structural model displays the interrelationships among the factors and items in the model.
We also examined the descriptive statistics, reliability, and correlation. For SEM, the measurement model and the structural model were simultaneously estimated running maximum likelihood estimation (MLE) through an SEM program. LISREL 8.54. MLE is among the most popular and robust methods for SEM application (Hoyle, 1995) .
Results
Descriptive Statistics and Reliability
The descriptive statistics of the items shows that the means range from 2.55 to 3.70. No item showed a skew or kurtosis value greater than the cutoff of |2|, as recommended by Kline (2005) , thereby indicating univariate normality in the items.
We employed Cronbach's alpha, one of the most widely used measures for evaluating reliability. As shown in Table 1 , the reliability coefficients for the scales range from 0.802 to 0.922, indicating good internal consistency regarding the items on the scale. George and Mallery (2003, p. 231 ) provided the following rules: "_ > .9-Excellent, _ > .8-Good, _ > .7-Acceptable, _ > .6-Questionable, _ > .5-Poor, and _ < .5-Unacceptable." 
Correlation
To understand the relationships between the variables, we performed Pearson correlation analysis by using the sums of the variables. Table 2 shows the correlations among variables examined in this study. The correlation coefficients range from 0.141 to 0.558, and are statistically significant at α<.01, indicating positive relationships between the variables. While a few correlations were low (less than .2), some of them were of moderate magnitude (more than .2 and less than .6), indicating that there were to some degree correlations among variables. Specifically, the correlation between SUPPORT and TECH USE was the lowest (r = .141) and the correlation between SUPPORT and ADMIN was the highest (r = .558). 
The Measurement Model
Before interpreting the structural model, we first had to ensure that the measurement model fits. To test the measurement model (see Figure 1) , we used confirmatory factor analysis (CFA), because the extent to which a factor is accurately defined depends on how strongly related the items are.
All of the factor loadings and the significance of the t values of the 35 items regarding the seven factors specify the relationships of the items to their posited underlying factors. Table 3 and Figure 2 show the analysis of the structural model. The final model does not include "SUPPORT," because its correlation coefficients to TECH USE, TECH, and PRESS are lower than other variables, and the correlation coefficient to ADMIN is high. After "SUPPORT" was removed from the model, the fit of model was improved. We established the statistical significance of the path coefficients by examining the t statistics, which is greater than |2|. Seven path coefficients were statistically significant. The fit indices of the structural models are χ 2 = 1539.90, df = 390; SRMR = 0.056; CFI = 0.95; and RMSEA = 0.071. Most researchers regard these values as indicative of a good model fit to the data (Hu & Bentler, 1999; Kline, 2005) . Vol. 7, No. 8; 2014 As shown in Figure 2 , the attitude toward technology has a positive impact on both teachers' use of technology in teaching and changes in their beliefs. This finding suggests that teachers' use of technology and changes in their beliefs are mostly driven by an intrinsic factor namely their attitude toward technology.
In addition, the pressure to use technology and administrative support has an effect on both teachers' use of technology and changes in their beliefs. This finding indicates that extrinsic factors may contribute to teachers' use of technology and changes in their beliefs.
ICT policy, however, does not have an effect on teachers' use of technology in teaching, but triggers changes in their beliefs. This means that ICT policy does not make teachers use technology, but it triggers a change in their beliefs.
Lastly, teachers' use of technology in teaching does not have an effect on changes to their practice. This means that current technology use does not seem to be related to changes in teachers' beliefs.
Discussion
Unlike other studies that examine the outcomes of technology use in classrooms, this study explored teachers' technology use as well as the changes in teachers' beliefs influenced by technology use. Specifically, this study investigated whether the intrinsic (attitude toward technology and pressure to use technology) and extrinsic factors (administrative support and ICT policy) affecting teachers influence their use of technology and change their pedagogical beliefs. Overall, evidence supporting the results of extant research exists, indicating that teachers' personalities and their environment affect their use of technology in the classroom. In addition, we partially confirmed the relationships between teacher-related factors and teachers' use of ICT and changes in their beliefs, as reflected in the structural model.
First, we examined whether teachers' use of technology triggers changes in their pedagogical beliefs. Unlike our hypothesis, the results of this study indicate that teachers' use of technology does not directly induce changes in their beliefs. This finding implies that teachers might have used technology in ways that have changed their practice only superficially but did not fundamentally challenge their underlying beliefs, and therefore, they did not necessarily approach their students in a constructivist manner. Previous studies have also addressed this issue by reporting that teachers had decided to use technology for physical relief, rather than because of a belief in the effectiveness of technology in their classroom (Baek et al., 2008) . In addition, most teachers experienced a superficial change in the use of new technology, even when using them became a regular teaching activity (Miller, 2008) . Because teachers' pedagogical beliefs can shift from a more teacher-centered to a more student-centered instruction when they experience a technological innovation (Miller, 2008) , we can consider teachers' use of technology in this study as low-level technology use, regardless of their own perception. This low-level technology use is usually due to increased demands of extrinsic factors, such as policy reinforcement and societal pressures, resulting in superficial changes in content, objectives, and the structure of teaching practice, as well as the sustenance of a teacher-centered approach (Fullan, 2007; Shin, 2014) . Therefore, in order to elicit technological innovation from teachers that can potentially change their beliefs, many studies have suggested that professional development instigates changes in intrinsic factors influencing technology use, rather than external factors. For instance, Ertmer and Ottenbreit-Leftwich (2010) indicated that teachers need sustained support to challenge their professional beliefs regarding practice with the aid of technology. In addition, Inan and Lowther (2010) emphasized the importance of quality in-service professional development that can help teachers recognize the effectiveness of technology-integrated lessons, and eventually change their pedagogical beliefs. Through professional development, teachers can also gain confidence and comfort in using technology, and gradually stress a more constructivist, learner-centered approach by effectively integrating technology into their practice (Matzen & Edmunds, 2007) .
Second, this study examined whether teachers' attitude toward technology, pressure to use technology, administrative support, and ICT policy influence their use of technology and change their pedagogical beliefs. Regarding attitude toward technology, the result of this study shows that an intrinsic factor significantly influences both teachers' use of technology and changes in their pedagogical beliefs(TECH →TECH USE: 0.43, TECH → CHANGE: 0.49, See Table 3 ). This result implies that teachers' attitude is still the most important factor related to the integration of technology into teaching. This finding confirms the results of previous studies that have shown that the likelihood of teacher integrating technology, in addition to its effective use and implementation, are closely related to users' attitudes toward computers or technology (van Braak, 2001; Paraskeva et al., 2008) . In other words, positive attitudes toward the value of technology greatly enhance teachers' use of technology for instruction, and triggers changes in their instructional approach with constructivist methodologies. Thus, the perceived relevancy of technology in the classroom can have a www.ccsenet.org/ies
International Education Studies Vol. 7, No. 8; 2014 significant effect on its subsequent use in instruction (Park & Ertmer, 2007 Table 3 ). This finding is in accordance with those of previous studies. In addition, the finding supports the notion that the pressure to use technology is positively associated with teachers' active use of technology (Russell et al., 2003; O'Dwyer et al., 2004 O'Dwyer et al., , 2005 Ertmer & Ottenbreit-Leftwich, 2010) , and that administrative support has a significant influence on teachers' technology use and changes in their pedagogical beliefs (Sandholtz et al., 1997; Zhao et al., 2002; Sang et al., 2010) .As mentioned, as technology develops, teachers face increasing pressure to integrate technology into their teaching practice. Researchers (e.g., O'Dwyer et al., 2004; Baek et al., 2008) have found that when teachers feel pressured to use technology, they are more likely to do so. Therefore, it is important for teachers to know how to cope effectively with such pressure, because teachers are responsible for the effective integration of technology in classrooms (Zhao et al., 2002) . In addition, Sang et al. (2010) (Kim & Santiago, 2005; So, Choi, Lim, & Xiong, 2012) . Thus, the perception on current ICT policy seemingly does not affect teachers' ICT use in practice, because, over a decade, teachers are already using technology in their daily teaching activities. When considering the positive influences on teachers' pedagogical changes, however, ICT policy seems to eventually change teachers' beliefs. Because ICT policy has influenced curricula, school support, and the technological infrastructure (Wong & Li, 2008) continuously for more than a decade, it might have triggered changes in teachers' beliefs. Therefore, ICT policy apparently does not increase teachers' use of technology further because most teachers are already using it, but instead acts as a catalyst for changes to teachers' pedagogical approaches and beliefs through technology.
Conclusion
This study has several implications for teachers, school administrators, and policymakers. Previous studies have argued that teachers' integration of technology into teaching results in changes to their practice from teacher-to student-centered approaches. As research has indicated, school administrators and educational policymakers have invested in technology-related facilities and curricula. Teachers' use of technology in their teaching activities, however, has yet to meet the expectations of educational stakeholders.
Our results suggest that teachers' use of technology in practice does not necessarily guarantee a change in their beliefs in a constructivist manner, as Ertmer (2005) indicated. Teacher thinking and teacher change, and how they relate to a teacher's beliefs is reciprocal (Levin & Wadmany, 2005; Ertmer & Ottenbreit-Leftwich, 2010; Liu, 2011) . Teachers' knowledge and beliefs influence and support their classroom practice; in turn, the classroom experience shapes the teachers' educational beliefs and knowledge. Changes to educational beliefs (on technology) occur gradually. Teachers' beliefs regarding learning processes and encouraging self-regulated learning, for example, are more difficult to change than the learning process, including knowledge transformation (Levin & Wadmany, 2005) .
Technological integration is a complex process influenced by both teachers' characteristics and their perception of the school environment (Inan & Lowther, 2010; Kim et al., 2013) . To date, researchers have focused mainly on teachers' intrinsic factors, such as their attitude toward technology, rather than extrinsic factors, such as ICT policy and support. As indicated in this study, we must increase our attention to teachers' environments in order to induce fundamental changes to their teaching behavior and provide relevant support.
Although this study has significant implications for technological integration into practice, it also has limitations. First, this study excluded other variables that may significantly affect changes in teachers' practice. Therefore, the SEM results could possibly have indicated more significance if other variables, such as technological competence and school culture, had been included. Second, our data analysis was based on self-reported www.ccsenet.org/ies
International Education Studies Vol. 7, No. 8; 2014 information, which can be subject to response bias. Third, although this study produced significant results and implications for teachers' use of technology, the findings may not be generalized to other countries because of their different educational contexts. 
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